Specific chemical modifications of link protein and their effect on binding to hyaluronate and cartilage proteoglycan.
Specific chemical modifications of amino acid residues were performed on purified, native link protein from bovine articular cartilage. The effects of these on link protein's interactions with hyaluronate and bovine articular cartilage proteoglycan were assayed by gel chromatography. Interaction with hyaluronate was significantly perturbed by modification of lysine, arginine, tyrosine and aspartic/glutamic acid residues, but not histidine and tryptophan residues. No free, accessible sulphydryl group was found on native link protein. The requirement for unmodified lysine and arginine residues resembles that of the hyaluronate-binding site of pig laryngeal cartilage proteoglycan (Hardingham, T.E., Ewins, R.J.F. and Muir, H. (1976) Biochem. J. 157, 127-143). In contrast, proteoglycan binding was only significantly perturbed by the loss of arginine residues. This resistance may reflect hydrophobicity of the binding site or masking of the site from chemical modification by link protein self-association. Amidation of carboxyl groups, which destroyed hyaluronate binding but left proteoglycan binding intact, provides a means of generating a monofunctional link protein molecule of potential use in proteoglycan aggregation studies.